Introduction {#S0001}
============

Quercetin belongs to the group of flavonoids, natural compounds, produced as plant secondary metabolites with an important role in biological processes, such as pigmentation, germination, pollination attraction, and UV light protection (Rackova *et al.*, [@CIT0016]).

Flavonoids are a group of phenolic compounds widely occurring in the plant kingdom, which exhibit a reported strong antioxidant capacity along with many other biological activities (interaction with protein phosphorylation and iron chelating (Bonina *et al.*, [@CIT0001]).They may regenerate other antioxidants, by donating a hydrogen atom to the radical (Boyle *et al.*, [@CIT0003]). Consumption of plant phenolics may be associated with a decreased risk of cardiovascular disease by stabilizing and protecting vascular endothelial cells against oxidative and pro-inflammatory insults (Reiterer *et al.*, [@CIT0017]). Quercetin interferes with the proinflammatory signaling of thrombin resulting in the inhibition of adenosine nucleotide secretion from activated platelets and decreased neutrophil function (Kaneider *et al.,* [@CIT0008]). Further flavonoids are potential agents that could reduce the risk of cataract formation (Stefek, [@CIT0019]).

Quercetin ([Figure 1](#F0001){ref-type="fig"}) is considered to be a very effective antioxidant and free radical scavenger due to some specific 1/ structural, 2/ molecular and 3/ conformational characteristics, such as the presence of a catechol moiety in the B ring and a 2,3-double bond in the C ring (Bors & Michel., [@CIT0002]).

![Molecular structure of quercetin.](ITX-5-081-g001){#F0001}

Liu *et al.* ([@CIT0010]) have sugested that the inhibitory effect of quercetin on stimulus-induced superoxide generation in human neutrophils is connected with parallel suppression of PMA-induced serine/threonine phosphorylation and the translocation of the cytosolic proteins p47^phox^ and p67^phox^ to the cell membrane.

The aim of this study was to assess the effect of quercetin on PMA stimulated SO generation in isolated human neutrophils and their degranulation measured as MPO release.

Methods {#S0002}
=======

Quercetin and phorbol-myristate-acetate (PMA) were obtained from Sigma, Germany.

Effect of quercetin on the activity of PMA stimulated neutrophils was evaluated on the basis of superoxide generation and MPO release, measured spectrophotometrically as superoxide dismutase inhibitable reduction of cytochrome c (Pecivova *et al.*, [@CIT0013]) and *o-*dianizidine reduction in the presence of hydrogen peroxide (Somersalo *et al.*, [@CIT0018] ), respectively.

Statistical analysis {#S20003}
--------------------

All values are given as means ± SEM. The statistical significance of differences between means was established by Student\'s t-test and *p*-values below 0.05 were considered statistically significant.

Results {#S0004}
=======

Effect of quercetin in concentration 0.1--100 µmol/l on PMA stimulated SO generation in and MPO release from isolated human neutrophils was dose dependent ([Figure 2](#F0002){ref-type="fig"}). Resting cells were not affected by quercetin.

![Effect of quercetin on PMA (1µmol/l, 15 min/37°C) stimulated superoxide generation in and MPO release from isolated human neutrophils. Results are the mean ± SEM, n=6, expressed as percentage of absolute average control value (PMA) of superoxide generation and MPO release: 50.41 ± 2.14 nmoles/10^6^ neutrophils/min and 3.09 ± 0.29 ΔA/Δt (calculated as area under curve), respectively.](ITX-5-081-g002){#F0002}

Discussion {#S0005}
==========

The antioxidant capacity of flavonoids is conferred by a high number of hydroxyl substitutions in each flavonoid molecule, which has a direct effect on the donating ability of hydrogen atoms to scavenge free radicals (Pietta, [@CIT0015]).

Due to the unique chemical structure of quercetin (high number of hydroxyl substituents, C-2,3 double bond), it has been reported to be an effective scavenger of peroxyl radicals and nitric oxide in chemical systems, and to decrease dose dependently ROS and NO production in LPS-stimulated RAW 264.7 macrophages (Číž *et al.*, [@CIT0004]).

In our experiments the incubation of isolated human neutrophils with quercetin diminished their PMA-activated production of ROS and MPO release in the highest concentration \[100 µmol/l\] by 42% and 60%, respectively. The concentration of 10 µmol/l significantly inhibited only MPO release by 36%. Our results are in agreement with findings of Nosal *et al.*, ([@CIT0012]) and Perečko *et al.* ([@CIT0014]) where quercetin dose dependently decreased chemiluminescence of whole blood and extra- as well as intra-cellular ROS generation of isolated neutrophils.

Quercetin is believed to protect human organism against several degenerative diseases (Hollman & Katan, [@CIT0006]; Murota & Terao, [@CIT0011]). The results indicate that the mechanism of the anti-inflammatory effect of quercetin involves interaction with NADPH oxidase (Liu *et al.*, [@CIT0010]), iNOS protein expression (Číž *et al.*, [@CIT0004]) and prevention of lipid peroxidation (Kotyzova *et al.*, [@CIT0009]). Quercetin further modulates calcium homeostasis and cell signalling via Ca^2+^-ATPase (Horakova, [@CIT0007]), and scavenges generated ROS (Číž *et al.*, [@CIT0004]). Quercetin was found to inhibit both acute and chronic phases of experimental model of inflammation (Guardia *et al.,* [@CIT0005]).

Our study provided evidence supporting the potential beneficial effect of quercetin in diminishing tissue damage at the site of inflammation by inhibiting MPO release and by decreasing the generation of superoxide and the subsequently derived ROS.
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